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drug$. 

The novelty of the present invention is not predictable according to flie t^^Jigs of 
pe novelty ™epr^^t_ anti-opioid peptides in 

Rothman ^fj^^^^^ 129-138. ] who has form;datcd models 

morphine tolerance and dependence. s>ynapse iz, ^''^ J , , . exclusively 
and mechanisms of morphine and opioid tolerance ^^/^^^^^^^^SSe 
mediated by functional changes in receptors and peptide "^f »"^J^^f J^^^^^ 
rSs Notably Rotonan teaches that adaptive mechamsms of moiphmc tolerance ana 
S^denS i^vo^eO^S neuropeptide s>^ that normally mediate homcostatic 

S phmnacdogical iattgrity of e«i of the receptor aotvatrng dOTnains » dff«*«ly 

^^^BBbWi intact chemical entity to enable each of its mu op^e^f 
to the literature of CNS andgesic and anti-abuse drugs. 

The novelty of the present invention is not predictable according to Jie teaching of 
S^'^^^oworki [2. Foran, S.E.. Caxr, D B.,Lipkow8ki A,W^. ^lA. ' 
Xdiand, J.E., Misicka, A.. Beinhom. M., Kopm, A.S.. & Kream, I^- £^0) ^ 

SacePK,ploid chimericpeptide as anovel ^^^-^l^^^.l^XSi S ^^^^^ 
vTli tk^A <sri Ti<iA07 7621-76261 in reference to thoseofRothman. toranana 
SSork^tl^ AatrS^^S aL^ of a chimeric peptide .«>ntaiiririBm« opj^ 
SZbSnt^r^^ activatiBgdomains into Iherat CNS piodnces oproid-dependerrt 
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Because Ac present inv»W>n« a genrold^ctf^^c^^ 
^.ecule, ca^bteof ^^ffi--,. ^^^^ 

tolerance development that is Darenterd administratioii 

literature of CNS analgesic and anti-abuse drugs. 

Withdrawal. Neuiopharniacology 41, 246-253. ] in r«ier^ce to JJJf^^^^j. ^ gP 
XowotketsandRolhman. Nyberg and coworkers tea^^^S m^^^^ 

and SPR activating domains via SP-specfic ^^^^^^j^^^^^i^^o^tidafe 

Sd Rodman Sd distinguishes the present invention as novel and xndmown to the 
literature of CNS analgesic and anti-abxise drugs. 

The novelty of the present invention as a general class of chimeric hybrid conjugate 
^^^^t by transporters that pick up molecules on one side of the Imninal or 
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Syvaneo and coworkers. 

fa lirfit of the work of Syvanen and coworkers cited above, the teachings of Liederer and 
and efflux transporters in this biological bairier. 

Application of guidelines derived frotn the teadjigs ofU^ ^ 
Jfc«»nr» tn the teadiinBS of SyvaneD and cowoikers will enable any person siouwhi ui 
i^wJS utlS^makeand use the invention commensurate in scope jwth Claim 
Ti l tl^^o^^l^^d conjugate molecules capable of pnjdudng 
i^S^i^t^^'^al^Uibracut^ 

Hevelooment via simultaneous activation of ma opioid and substance P receptors wimm 
A J^NT^Srir^rid conjugate molecules that combine any non-p^nde opioid 
t^yaSJS^SIm^t of substance P. or any peptide, for p^^^^ 
Z^Lt^aleesirfor acute and chronic pain indications without tolCTance 
dependent analgesia lor acuic ^— constructed as capped, electrically neutral, 

^?gS^Sc5^^tS^bineanyopioidpeptide,orfort^^^^ 

S^V nfn^eptide substance P receptor activating domain for producUon of opioid- 

^rdJt^sSaforacuteandchronicpainindicationsvntbouttol^^ 

d^^^jSS^ across the BBB^ constructed as capped, elec^caUy neutral, 

fiT^^ces^^etylationoftheN-t^minaloftheopio^^^ 

covalentiv bonded at the C-tenninal end to the non-peptide substance P rec^tor 

^^^Lr^S^^A-ec^mol^cul^^riiccc. Finally, the teachmgs of 
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<5..Wllw (6\ in refer«aice to those of Syvanen and coworkers (4) and Liederer and 

Sru.S»ui««u,g lmc= mu opioid and «bs«mce P tecq«ot «*v««.g donains 
witiiin ohiniCTic hybrid conjugate molecules. 

Il^eproduction of opioid-dependent algesia for acute^^^^ 
faciUtative me&od of BBB Uansport of morphine and morphine ^^^J^J^^ ^''^''^ 
Wed heterologous substance P receptor activatmg dommns or «>;^^r-^^^^^ 
S^^rt of^bstance P fragments or non-peptide substance P receptor achvatag 
S^by Sv2^Uy l>-n^ heterologons morphine, morphine cong^iers. ^d opioid 
Sdfmu S «oeptor activating domains, requires °^t»^<^,°£<>P^!^^fl,, 
SSScTp ^vities^chemicdly-modificd stmctu^ 

^oSes The teachings of PoTtOghese and coworkers (7,8) m reference to those of 
SeS and^wo'l^d Schiuf provide specific indi^ons for -5"^™^^^^ 
a^S^fbUowing chemical modification of the multi-ringed ^<l^:P^t^^«f"^. 
^aS^Sf moiphinans. beozomoiphans. and pheDylpiperidines, as des«ibed for 
SS^Stide^o^. Ite'construction of hybrid <toeric conjugates co«te^^ 
p^^^^oids or cSnicaUy modified opioid peptide fL^,^^^^ 

™«videdbv Portofihese and coworkers, estabhshed auihonties m the syntnesis 
S^^ST^on relaSs of non-peptide opioids, in ^^^--^ ^.f^^ 
^L?Xcr and coworkers and SchiUer and wUl enable any P^^^J^^^^^^^^^^ ^ , 
which it penains to make and use the invention commensurate m scope with Oaim 1. i,e., 

:^^J^Zs of chimerichybrid --j-S-t^-^^-^l-.^^^^^t:^^^ 
aJivation of mu opioid and substance P receptors withm the O^S to produw opioid 
d^Ht analgela for acute and chronic pain indications without tolerance 
development. 

In briet the teachings of Portoghese and coworkers provide the f<>»i>7i»8.S^4«^^^2ifr 

a^ty mu opSid receptor activity for all non-peptide opioid domams 
S^r|Lerald«sofThhnerichybridconjug.ternole^^^ 

S^taneous activation of mu opioid and substance P ^f^J"^^^^;^"" 

indicate that the A ring OH group at position 3 must be ^^p^f^^'i"^^ 
Z^±Js and/or conjugation to active substance PfiagmenJ ^Xl^tfTcT^^g 
ronsistent with the major body of published opioid research, conservation of the Anng 
OH C^on 3 is reqttired for high affinity mu opioid r^tor ^chvauon. T^^. 
Se Ari^ OH ^oup at position 3 may be protected daring synthesis or conjugation via 
tl^rfi^^^U'recognizedblockmg^oupsthati^^^ 
moieties. Following synthesis or construction of chimeric hybrid a^njugates me Acetyl 
r^Syl moi^are^ovedby gentie ch^nical treatinait yiddmg non-peptide 
chemical moieties with a free A ring OH group at position 3. 

The teachings of Portoghese and coworkers also indicate tiiat flie B ^^^S ^J^^P 
position 6 of morphine or an equivalent position on the morphman or benzomoiphan 
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class of chimeric hybrid conjugate -^^^'f^'^'^'l^Z^'^Sml^^^^ • 
opioid and substanj P ^S^ST-m p^t bS "a S J^^ 
distal to ^l^^^^^^^f'.^^^^f^yS'^^B group at position 6 of morphine or an 
fashion to the mu opioid receptor. Tiie a nng ^"^"P " t^ . stractare maybe 
S^alent position on the morphinan or benzomoiphan «»^^-np8~ 

oxiLed to a keto grow wi^ &11 'f^°^^'^^ii''^:'J^^^yT^s 

opioid activity mediated by fte obligate A img OH gioup. 

co«otkcrs «.d Sd>iII« »ia vrill enable a«r peHon siaUed m Ac »rt to 
ic pain indications wiAout tolerance development 



and substance P 
acute and chronic pain i 



THe teachings of Casderi and Liang (9) and Mantyh and «>'^'=>?^ 

r^t^d!^^=orfm|.o th^ «aoU„gs -"tS,' "^S^d^l^ain 

'^"'"^'iS^.lt^PR ^Sot^S. a.^ is otUfeed as Ac potot of linkage of dl 
^^iX. m r S. it pemins t^mke «.d m. the tevenSon co«in«»wte .n 
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tolerance developmait , 

Figure 1 : Construct pf a chimeric hybrid conjugate molecule that combines any non- 
peptide opioid with any active Bragment of SP 



Non-pcptide opioid alkaloid | Molecular Imker | ^J^^^f | 



Reoresentative candidate molecules chosen from the moiphinan, benzomoiphan, or 
pW^^dL?^ses of non-peplide opioid alkaloi^. 4-6 c^ or ?^P»-^j^ 
he^wdic molecular linkers, and biologically active fragments of SP are Hj^d m T^le 
f SSof may be coviently incorporated into the linear ^^^^^^^^^^^^ 
iSd coniuaate molecules according to guidelines gleaned from the t^dnngs of 
JStoi'TaSf coworkers (7,8). Casderi and Uang (9) and Man^h and coworkers (10) 
in refSence to those of Liederer and coworkers (5) and Schdler (6). 



Table 1 • Representative molecules oovalently incorporated into the linear sequence of 

bS^^ueate molecules that combine any non-peptide opioid with any 
Sr^^^to'^S^Co^-opioid-dependenta^^^^ 
iiMlications without tolerance devdopment via transport across the BBB. 



Non-peptide opioid 
alkaloids 



Morphine 



Molecular linkers 



Succinic acid 



Active fragments of 
substance P 



substance P 3-1 j_ 
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F- 



Dihydromoiphine 
OxymoTphonc 
Oxycodone 
Hydrocodone 
Pentazocine 
Cydazocine 
Fentanyl 
Snfentanyl 



Gamma hydroxybutyric 
acid 

d-glucuromc acid 
I'glucuroDic acid 
oxaloacetic acid 
alpha kctoglutaric acid 
inositol 

tetrahydroisoquinoline-3- 
caiboxylic acid 



substance P 4-11 
substance P 5-1 1 
substance P 6-11 
substance? 7-11 
D-nor-leu substance P 3-1 1 
D-nor-lea substance P 4-1 1 
D-nor-leu, D-tryp substance 
PS-ll 

D-nor-leu, D-tryp substance 
P4-11 ^ 



« ^u- V. u^AA cofiiueate molecules that combine any mu opioid receptor-preferring 
indications without tolerance development ^^^^^^^^''^^^ of the 

linear chemical structure within the general class ^^^^f^"^^^ the 

the class of non-peptide SPR activating domain. 

Fisure 2- Construct of a dumcdc hybrid conjugate molecule that oombincs any MOR- 
p^g cS^pcJtide with any^-peptidc SPR activating domam. 



Mu opioid receptoT- 
prefiBiTing opioid peptide 



Molecular linker 



l^on-peptide substance P 
receptor activating domain 



A A^^^ ^.^i^ilpcs o^io'^en from the class of MOR-prefeiring opioid 

TO .SlMBttyh and coTOltois (10) iBr«fc«n« to those of L»l«r <^ 
ooworiwD (S) and ScUlla (IS). 

with any non-peptide SPR activating domain for production of opioxo (icp«w«^i 
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F- 



analgesia for acute and chronic pain indications without tolerance development via 
transport a<TO$s the BBB. 



Mu opioid receptor- 
prefOTing opioid peptides 

N-acetyl metiuouine 
enkephalin 
N-acetyl methionine 
enkephalin-Aig-Phe 
N-acet>4,D-ala2, 
methionine enkephaUn 
N-aceiyl leucine enkephalin 
N-acetyl leucine 
enkephalin-Arg-Gly-Leu 
N-acetyl,D'ala2, leucine 
enkephalin 

N-acetyl dynorphin A (1- 
13) 

N-acetyl eadomorphm 2 



Molecular linkers 



Succinic add 
Gaxmna hydroxybutyric 
acid 

d-glucuronic acid 
l-glucuronic acid 
oxaloacetic acid 
alpha ketoglutaric acid 
inositol 

tetrahydroisoquinoline-3- 
carboxylic acid 



Non-peptide substance P 
receptor activating 

molecules 

L-733.061 (psactisl agonist) 
GR7362 

RP67580 (partial agonist) 



The Specification is amended as per the attached amended Specification, 
The Drawings are amended as per the attached amended Drawings. 
The Sequence Listing is amended as per the attached amended Sequence Listing. 
TJiirrtiftr ;^ ^onse tn Paragraph 6 

A. Further defined in parts 5, 5 [sic] and 6, above. 

B. Further defined in parts 5, 5 [sic] and 6, above. 

C I claim that the intrinsic chemical/^harmacologicrf 

T^ole^Dioducc opioid analgesia without opioid tolerance development andhybnd 
^c rSSes adjn^^ts to traditional opioid analgesics by functionally 
inhibitingtolerancemediated by these compounds. 

D. Further defined in parts 5, 5 [sic] and 6. above. 

p.es ponse to Paragraph 7 

I respectfully subimt that my response to paragraphs 5, ^.j^^l^^^^^f^^i^^, 
sufficient raSinale to overturn double patenting rgections provided by 6,881.829 and 

6,759, 520. 
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Res ponse t 9 Paragraph & 

I respect&Uy submit lhat my response to P-agrapJ^ 5 5 [^c] ^ 6 provides 
sufficient laticmale to overturn prior art rejections provided by 6,759,520. 

p .Mrp^T^y. to Pajaeraph 9 
Ckiml is novel and unpredictable by the teachings of Wainer and coworkra^ 
bond at position 3. THe proceoure ui yy ^^^^ rrA that bv its chemical nature 

S^S^S^SveW^SS' .>iplic«l blood pool of conjug«od moiphtac 

iTJAti aKftve fhft tcachinss of Wainer and coworkers link morphme to BSA tdroagn mc 
A^!m 2w^^on 3; Leby inactivating tiie opioid receptor bin.ding acU^aty of 
A nng OH ^"P^^ of Wainer and coworkers aie ttierefbrc not functionally linked 
T^^X^^f^o^^co^o^^ and do not provide unpatentable critena by 
which to igect Claims 1 . 

^«t^l,urited Above 

1 RDthman, R.B. (1992) A review of the role of anti-opioid pq)tides in moipbine 

toleianceanddepcndence. Synapse 12, 129-138. 
o <:p Caw DB LiDkowskLA.W.,Maszczynska,I.,Marchand, I.e., 

MS°4tSb^oSM:rKopin.A^^^ 

opioid Siimeric peptide as a novel non-tolerance forming analgesic, Proc. Natt. 
Acad. Sci. USA 97, 7621-7626. 

3 Zhou. O Karlsson, K., Liu. Z., Johansson, P., Le Greves, M., Kiuni, A. & 
^Si^ F^OOl) Substance P activity is altered m various 
r^ionTof the rat central nervous system during morphine tolerance and 
withdrawal. Neuropharmacology 41, 246-253. 

4 Swanen. S., Xie, R., Sahin. S. & Hammarlund-Udcnaes, M. (2006) 
^h^SiiScco^equen^ofactivedrugefQuxattbeblood-bramb^^^ 

Pharm. Res, 23, 705-717. t.«4fDT 
L^^, B.M. Fuchs. J. .Vander Velde, D., Si Jiaan, T J. & Bor<±aidt R.T 
(2006) Effects of amino acid chiraUty and the diemical bnk^ on ^» 
pZi«ition characteristics of cyclic prodrugs of opioid peptides. J Med Chem. 

SdiillCT "P W°"(2005) Opioid pcptide^erived analgesics. A.A.P.S. J. 7, E560-567. 
ISomJ M L Ojia/W-H.. Gleason, W.B., GrifBn. J.F., Farouz-Oran^ F., 
T;toSi, A.E. & Pottoghese. P.S. (1996) Opioid antagonist 



5. 



6. 
7. 
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activity of naltrexon^derived bivalent ligands: importance of a ^P^y^^^ 

biSliinds, and selective opioid rec^tor probes. J.Med. Chem. 44.ZZ59 

^ 1^' • • xif A AT iona T M 983^ Characterization ofthe substance Preceptor in 

SS™^bSn'i.'S^^ 

.0 Mtl'p W ^^?'rS2R.TMaggio. J.E. (1989) Antoradio^aphic 
i^'cS^^^^erization Jf tad^yldninrece^U^ 
brain and peripheral tissues. J. Neurosci. 9. 258-279.26. 



Respectfully yours. 



Attachments 

Amendment No. 1 to Claims 
Amended Specification 
Amoided Drawings 
Amended Sequence Listing 
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